Abstract: CKD (chronic kidney disease) is a progressive disease. If it is left untreated, it can eventually result in end stage renal failure and necessitate dialysis or kidney transplantation. There is no cure for CKD; instead a great deal of self management over time is essential. The purpose is to evaluate self management behaviour of patients at different stages of CKD. A total of 300 CKD patients were recruited in this cross sectional study from March to July 2015 at nephrology clinic of a tertiary care setting using convenience sampling. Self management behaviour score was determined using in Partners in Health scale and was then compared at different stages of CKD. Demographic and clinical factors contributing to self management behaviour were determined. Results: There was a significant difference in age (p < 0.001), gender (p < 0.001), education level (p < 0.001), marital status (p < 0.001), duration of illness (p < 0.001) and number of co-morbidities (p < 0.001) among CKD stages. A significant difference in self management behaviour mean score was found among CKD stages (p < 0.001). Post hoc analysis showed self management behaviour mean score for Stage I (mean ± SD: 77.81 ± 9.41) was significantly higher than Stage IV (mean ± SD: 70.53 ± 13.91) and Stage V (mean ± SD: 69.54 ± 12.31). Self management behaviour mean score for Stage II (mean ± SD: 78.46 ± 10.01) was significantly higher than Stage IV and Stage V. Multiple linear regression revealed education level (p < 0.001) and number of co-morbidities (p = 0.01) as significant predictors of self management behaviour. It can be concluded that special attention should be focused on patients at late stage of CKD, especially those with diabetic nephropathy; low education level and multiple co-morbidities to improve self management behaviour.
Introduction


The growing number in incidence and prevalence of CKD (chronic kidney disease) and ESRF (end stage renal failure) has now become a global challenge. The global prevalence of CKD is estimated to be 11~13% [1] . It has been estimated that approximately 3,200,000 of patients have been treated for ESRF globally at the end of 2013 and the number continues to increase at a rate faster than world population growth rate at 6% [2] . Progression of late stage CKD is associated with increased morbidity and mortality disease, dyslipidemia and diabetes mellitus have made the management of CKD much complicated [4] . The complexity of the disease and treatment has caused behavioural self-management inevitably challenging as patients have to manage numerous medications, diet and lifestyle modification and to attend multiple medical appointments. Current CKD research has mostly emphasized on pharmacological treatment and disease mechanism discoveries. There are limited studies that focus on self-management strategies which address the psychological and behavioural complexities inherent in any chronic diseases and it is vital for effective management of CKD, which is a long lasting, frustrating and progressive disease. It has been suggested that progression of disease may be partly delayed with good self management [5, 6] and the prevention of renal progression is essential to improve the clinical outcome of CKD patients [7] . Therefore, in order to minimize the negative impact of CKD on the individual and to slow the disease progression, it is important for the patients to engage in effective self-management. Self-management is the ability of the patient to deal with all that a chronic disease entails. It involves individuals working in partnership with their healthcare providers to know their condition and various treatment options, negotiate a care plan, engage in activities that protect and promote health, monitor and manage the symptoms and signs of illnesses and manage the impact of illness on physical functioning, emotions and internal relationships and adhering to treatment regimens [8, 9] .
There is no cure for chronic kidney disease; instead management over time is essential. For effective treatment, patients are encouraged to involve actively in the management of their disease and good self management has been associated with positive outcomes. However, there is a lack of study on evaluation of self management behavior status of patients with chronic kidney disease in Malaysia. This background information can be useful for the development of targeted self management interventions in future towards achieving optimal outcomes. This study aims to evaluate self-management behaviour of patients at different stages of chronic kidney disease.
Materials and Methods
Study Setting
This cross sectional study was approved by local research ethics committee (UKM 1.5.3.5/244/NF-006-15). It was conducted at nephrology clinic of a tertiary care setting. The study subjects were recruited from March 2015 to July 2015.
Study Subjects
The inclusion criteria in this study were those with CKD Stage I to V including dialysis, diagnosed with CKD for at least 12 months and aged ≥ 18 years old. The exclusion criteria were those with mental illness or mental incapability and not consented. The study subjects were selected using convenience sampling method. The sample size required was 300 and was calculated based on population size estimation of target population of 1,400 patients [10] .
Data Collection and Outcome Measure
Demographic characteristics such as age, gender, race, education level, marital status and employment status were collected. Clinical characteristics such as staging of CKD, duration of illness and number of co-morbidities were obtained. Study outcome was measured as self-management behaviour score.
Study Instrument
PIH (partners in health) scale was used to determine general self-management behaviour of patients at different stages of chronic kidney disease [8] . It is a validated 12-item questionnaire addressing different aspects of self-care for chronic disease including disease related knowledge, sharing in decision, interacting with health care providers, taking medications, understanding of and ability to monitor symptoms and respond to symptoms changes, attending clinic appointments, managing effect on physical activities, managing emotion, managing relations with others and managing to live a healthy life. Each item was rated by study subjects using Likert scale from 0 indicating poor self management to eight indicating good self-management. Total scores for each patient were summed up ranging from 0 to 96 with higher scores representing better self-management. The PIH scale was translated into Malay with Cronbach's alpha of 0.801, denoting a reasonable internal consistency.
Staging of CKD Classification
Staging of CKD was based on National Kidney
Foundation Kidney Disease Outcomes Quality
Initiative classification as shown in Table 1 [11] . In this study, Stage V was further divided into non dialysis (V) and dialysis (VD). The eGFR was determined by two calculations with three months apart using CKD-EPI (chronic kidney disease epidemiology collaboration) equation [12] .
Study Procedure
List of outpatient attendees before clinic started was obtained. Then, patients were screened based on inclusion and exclusion criteria. Overview of study was provided to the patients. After that, consents from participants were obtained and confidentiality was assured. Demographic and clinical characteristics were obtained from medical records and by interviewing patients. Self-management behaviour was then assessed by using Partner in Health scale
Statistical Analysis
Demographic and clinical characteristics were compared among the CKD stages. For categorical variables, descriptive statistics were expressed in absolute values and percentage, n (%). Differences in gender, education level, marital status and employment status variables were evaluated using chi square test whilst chi square test with Yate's correction was used to analyze differences in race since there were at least 20% of expected frequencies less than five. For continuous variables, normality of data distribution was tested with acceptable range of skewness −0.8~0.8 and kurtosis −3.0~3.0. Since skewness and kurtosis were within the acceptable range, comparison analysis of continuous variables was conducted using one way ANOVA test and data were presented as mean ± SD (standard deviation). Self-management behaviour score was compared among the CKD stages. Normality of data distribution was tested with acceptable range of skewness -0.8~0.8 and kurtosis −3.0~3.0. Since skewness and kurtosis were within the acceptable range, one way ANOVA with post hoc analysis using Tukey HSD was conducted for comparison analysis and data were presented as mean ± SD. Simple linear regression was carried out to identify significant predictors of self management behaviour followed by multiple linear regression using forward method. All data obtained were analysed by using the Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL) Version 22.0. All statistical tests were two-tailed. A p-value of < 0.05 was considered statistically significant.
Results
A total of 300 subjects with CKD were recruited in this study. Comparison of demographic and clinical characteristics of the study subjects at different CKD stages was presented in Table 3 . One way ANOVA demonstrated that there was a significant difference in mean of self-management behaviour score among CKD stages (p < 0.001). Post hoc analysis indicated that mean of self management behaviour score for Stage I (mean ± SD: 77.81 ± 9.41) was significantly higher than Stage IV (mean ± SD: 70.53 ± 13.91) and Stage V (mean ± SD: 69.54 ± 12.31). Mean of self management behaviour score for Stage II (mean ± SD: 78.46 ± 10.01) was significantly higher than Stage IV and Stage V.
Predictors of self-management behaviour were shown in Table 4 . Simple linear regression identified five significant predictors: age (p < 0.001), marital status (p = 0.013), education level (p < 0.001), number of co-morbidities (p < 0.001) and staging of CKD (p < 0.001). A final model was developed with multiple linear regression using forward method and two significant predictors were identified: education level (p < 0.001) and number of co-morbidities (p = 0.01). Table 3 Self-management behaviour score at different stages of chronic kidney disease (n = 300). 
Items
Discussion
In this study, a significant difference was found in demographic characteristics (i.e., age, gender, education level, marital status and employment status) and clinical characteristics (i.e., duration of illness and number of co-morbidities) among CKD stages. This was probably because of different primary cause of CKD at early stage and late stage of CKD in which glomerulonephritis with particularly SLE (systemic lupus erythematosus) predominated at early stage of CKD whilst most of the patients at late stage of CKD had primary cause of diabetic nephropathy.
More female at early stage of CKD as noticed in this study might be due to higher frequency of SLE in female gender. The increased prevalence of SLE among female population has been thought to be partly attributed to a complex oestrogen hormonal effect on the immune system [13] . Younger age at early stage of CKD was also observed in this study as SLE patients are generally younger with 65% of SLE patients have disease onset ranging from 16 to 55 years old [14] . Because of younger age of SLE patients, this had probably explained higher percentage of employed status, higher education level, shorter duration of illness and less co-morbidities as observed at early stage of CKD in this study.
In contrast, patients with diabetic nephropathy who are seen at nephrology outpatient clinic are usually older. This can be probably explained by the increased diabetes prevalence in older population [15, 16] and also long standing uncontrolled hyperglycaemia that has been known to be responsible for development of diabetic nephropathy [17, 18] . In addition to older age, it is not uncommon for patients with diabetes to have multiple co-morbidities. Thus, this probably accounted for the increased number of co-morbidities at late stage of CKD. Because of higher proportion of older patients at late stage of CKD, this has led to increased percentage of widowed status, higher percentage of retired status, lower education level, longer duration of illness and increased number of co-morbidities at late stage of CKD as found in this study.
However, patients at Stage VD (dialysis) were found to be younger than those at Stage IV and Stage V (non dialysis). This was likely due to selection bias as according to 22nd Report of the Malaysian Dialysis and Transplant Registry 2014, the dialysis treatment rate, per million age group population, is increased by age group with the highest rate for age group of ≥ 65 years, hence higher mean age for dialysis group is to be expected [19] . Because of the potential selection bias where younger patients were recruited in dialysis group, this probably explained higher percentage of patients had higher education, shorter duration of illness, fewer co-morbidities and were single as compared to those at Stage IV and Stage V. However, there were more unemployed patients in dialysis group. This can be owing to more dialysis patients who were student recruited in this study. Besides, since patients who are on dialysis need to spend considerable time and commitment in managing their disease due to complexity of treatment regimen including compliance with medications, dietary restrictions, fluid limitations, catheter exit site care and vascular access care, this reason could render them to choose to be unemployed.
From the results obtained, it can be seen that patients at early stage of CKD are better self managers as compared to those at late stage of CKD but no better or poorer than those at dialysis group. This might be probably due to the different primary cause of CKD at early stage and late stage of CKD which might have different needs and burden of self-management. There were predominantly patients with glomerulonephritis at early stage of CKD whilst most patients were with diabetic nephropathy as primary cause at late stage of CKD at the nephrology clinic. Unlike those with glomerulonephritis, patients with diabetic nephropathy are usually presented with multiple diabetic complications and co-morbidities such as hypertension, dyslipidemia, cardiovascular disease, arthritis, intermittent claudification, visual impairment and depression [20, 21] . As a result, it makes the treatment regimen much more complicated and causes difficulty for the patients to self manage their disease including taking multiple medications, attending multiple medical reviews, monitoring disease symptoms and action to be taken for worsening of symptoms. Besides, complications of diabetes, such as retinopathy, neuropathy, foot ulcers; and co-morbidities can diminish functional ability of the patients which may subsequently contribute to poor self-management behaviour.
Current study revealed that dialysis patients had no better or poorer self-management behaviour than those who were not on dialysis and had better renal function. The dialysis group in this study involved patients on haemodialysis and peritoneal dialysis. Both haemodialysis and peritoneal dialysis patients are expected to follow a complex, prescribed treatment regimen and be compliance with medications, dietary restrictions, fluid limitations, catheter exit site care and vascular access care [22, 23] . Although there was no studies available comparing status of self-management behaviour among CKD stages, haemodialysis had been shown to be low self managers in a cross sectional study [24] and there were very limited studies on evaluation of patients on peritoneal dialysis. In this study, no poorer self-management behaviour was observed in dialysis patients and this might be due to education and counselling services that been given by nurses and dieticians with the purpose to enable them to be better self managers. Besides, peritoneal dialysis patients are usually the selected group of patients, thus they are highly motivated and take greater responsibility for their care [25] . Extensive trainings are also given to these patients before they start home based peritoneal dialysis. Among the demographic and clinical variables, results showed that education level and number of co-morbidities are the important predictors of self-management behaviour with higher education level exhibiting better self-management behaviour and increased number of co-morbidities showing poorer self-management behaviour. The findings of positive association between education level and self-management behaviour were consistent with those of a study that evaluating self-management behaviour in patients with type II diabetes mellitus [26] . Patients with higher educational background usually have a more positive attitude toward their disease and are more likely to attain better control of disease [27] . Patients with lower education level might tend to have misunderstanding that asymptomatic CKD to be not a concern for them which impedes the adoption and implementation of preventing and managing behaviour. Besides, those with low education level are more likely to have low literacy level [28] . Health literacy is the extent to which individuals have the capacity to obtain, process and understand basic health information and services needed to make informed health decisions and limited health literacy prevents patients from engaging in effective self-management [29] .
The association of poorer self-management behaviour with increased number of co-morbidities as found in this study may not only be due to complexity of regimens but it may also be due to the possible association of deficits in cognitive function and physical limitation with many chronic diseases which in turn hinder the patients' ability to effectively manage their chronic diseases [30] . Additionally, those patients with repeated hospitalization due to multiple co-morbidities may feel more obstacles for self-management because of their poor health [26] .
Conclusions
This study had highlighted several important findings that can be useful as background information for development of targeted self-management interventions in future to maximize positive outcomes. Nonetheless, there were a few limitations to this study that should be noted. Firstly, it was a cross sectional study, thus it precludes the determination of causal relationships among the factors. Secondly, since convenience sampling was used in this study, it was highly vulnerable to selection bias and the samples collected were unlikely to be representative of the population being studied. Besides, the study subjects who volunteered to participate were likely to be more motivated. Hence, the results obtained cannot be generalized to the population. Nevertheless, convenience sampling method was used due to large sample size required in short duration of period. Last but not least, the instrument used depended on self report, thus it might have bias and it cannot be presumed that the relationships observed reflect self-management assessed by other methods. Future study with stronger research design is warranted to determine the causality between the influencing factors and self-management behaviour. Qualitative research is needed to explore the theories related to behaviour change and to gain a better understanding of the experience of self-management of patients with chronic kidney disease, perhaps focusing on different primary cause of CKD owing to the possible different unique needs, with the purpose of developing self-management support program.
In conclusion, this study demonstrated that patients at late stage of CKD had poorer self-management behaviour as compared to those at early stage of CKD but dialysis patients had no better or poorer self-management behaviour than those who were not on dialysis and had better renal function. Patients at late stage of CKD, especially those with diabetic nephropathy as primary cause of CKD; those with low education level and those with multiple co-morbidities deserve special attention.
